Abstract To determine the type, severity and manifestation of dysphagia in patients with neurogenic etiology. Clinical documentation was done on the different etiologies, its manifestation, assessment findings and management strategies taken for patients with neurogenic oropharyngeal dysphagia who were referred for assessment and management of dysphagia over a period of three months in a tertiary care teaching hospital. Flexible endoscopic examination was done in all the patients. The severity of dysphagia in these patients were graded based on Gugging Swallowing Screen (GUSS). A total of 53 patients with neurogenic oropharyngeal dysphagia were evaluated by an otolaryngologist and a speech language pathologist over a period of three months. The grading of severity based on GUSS for these patients were done. There were 30 patients with recurrent laryngeal nerve injury due to various etiologies, one patient with Neurofibroma-vestibular schwanoma who underwent surgical excision, 16 patients with stroke, two patients with traumatic brain injury, two patients with Parkinsonism and two patients with myasthenia gravis. The manifestation of dysphagia was mainly in the form of prolonged masticatory time, oral transit time, and increased number of swallows required for each bolus, cricopharyngeal spasms and aspiration. Among the dysphagia patients with neurogenic etiology, dysphagia is manifested with a gradual onset and is found to have a progressive course in degenerative disorders. Morbidity and mortality may be reduced with early identification and management of neurogenic dysphagia.
Introduction
Normal swallowing involves the coordinated movement of the oral structures, pharynx, larynx and esophagus. The oral structure prepares the bolus for swallowing. Elevation of the soft palate and contraction of the posterior wall of the naso-pharynx prevent nasal regurgitation. The entry of the food into the airway is prevented by the upward and forward movement of the larynx, approximation of vocal cords, and movement of the epiglottis over the larynx. The bolus is pushed into the pharynx by the movement of the posterior part of the tongue against the posterior pharyngeal wall followed by pharyngeal peristaltic movement. Relaxation of the upper esophageal sphincter (UES) allows the bolus to enter the esophagus. The Oral phase of swallowing is voluntary whereas the pharyngeal and esophageal phase is involuntary.
Dysphagia is the difficulty or discomfort on swallowing, which can be of three types-Oral, Pharyngeal and esophageal depending on the stage of swallowing that is affected. In Oral dysphagia, preparation of food bolus or positioning of food in the oral cavity is affected either due to reduced strength or due to abnormal coordination of the oral muscles. Pharyngeal dysphagia occurs due to absence or delay in the triggering of swallow reflex and esophageal dysphagia is due to mechanical dysfunction of the esophagus or esophageal sphincter.
Cause of dysphagia can be either structural or motor. Structural causes include luminal stenosis and diverticula whereas motor causes include paresis (muscle weakness), sphincter dysfunction, and spastic disorders. Many disorders of the nervous system and muscles can cause neurogenic dysphagia like a central pathology such as stroke, head injury, previous surgery and nerve damage due to head and neck surgery, motor neuron disease, Parkinson's disease, multiple sclerosis or neurodegenerative diseases such as Alzheimer's disease or due to side effect of pharmacological agents, such as benzodiazepines, that might alter neuromuscular function.
Complications of dysphagia include weight loss, malnutrition, dehydration, aspiration pneumonia and additional morbidity and increased mortality rates.
Methodology
Clinical documentation was done on the different etiologies, its manifestation, assessment findings and management strategies taken for patients with neurogenic oropharyngeal dysphagia who were referred for assessment and management of dysphagia over a period of three months in a tertiary care teaching hospital. The medical and surgical reports were examined. Flexible endoscopic examination was done in all the patients. Gugging Swallowing Screen (GUSS) (Fig. 1 ) was used for dysphagia screening. GUSS is a validated reliable screening test for swallowing [1] . It has a scoring system from 0-20 points. A score of twenty points indicates normal swallowing ability without aspiration risk and a score of less than ten indicates severely reduced swallowing capabilities. It classifies degrees of dysphagia and aspiration risk into severe, moderate, mild, and no dysphagia. In patients with cerebrovascular accident (CVA), language assessment was done and type of aphasia was diagnosed based on Western Aphasia Battery [2] .
Results and Discussion
The study was done on a total of 53 patients with neurogenic oropharyngeal dysphagia, evaluated by an Otolaryngologist and a speech language pathologist over a period of three months. Details regarding the assessment, findings and management strategies taken for these patients are given in Table 1 .
Vocal cord palsy may be caused by diverse etiologies like neck and thoracic surgery, malignancy, trauma, intracranial causes, or may be idiopathic. Out of the 30 patients evaluated with recurrent laryngeal nerve injury, 12 of them developed vocal cord palsy followed by thyroidectomy, two due to Direct trauma to larynx (motor vehicle accident), eight due to intubation trauma, two following Cardiac surgery (Coronary Artery Bypass Grafting [CABG]), two due to tuberculosis of lungs., one due to Cancer of lungs and three due to Cardiac disorders (Ortner syndrome/ cardio-vocal syndrome). Recurrent laryngeal nerve injury has been reported as a major complication of thyroid surgery [3] [4] [5] which can lead to alteration in the quality of voice as well as swallowing problems. Vocal cord Palsy following Cardiac surgery can result either due to intubation trauma or a direct manipulation and retraction procedure during the surgery. CC syndrome (cardio-vocal syndrome) which was first described by Ortner is characterized by hoarseness caused by compression of the left recurrent laryngeal nerve due to cardio vascular diseases like enlarged hypertensive pulmonary artery, cardiomegaly, aortic arch aneurysm, right subclavian aneurysm, ductus arteriosus aneurysm, or an enlarged left atrium which will compress the left recurrent laryngeal nerve [6] [7] [8] [9] [10] [11] [12] [13] .Flexible endoscopic examination showed immobility of the left side vocal cord in 28 of our patients and right side palsy in two of our patients. All the patients had hoarse voice. Eventhough hoarseness of voice was found in all the 30 patients dysphagia was found only in 12/30 (40 %) patients. They showed an average score of 13 in GUSS. Dysphagia was mainly manifested in the form of aspiration for liquids. Management of dysphagia was mainly in terms of compensatory techniques like chin tuck or change in posture and diet modifications by changing the consistency of food to semi solid/pureed form.
Evaluation of a 21 years old male who had surgical excision for Neurofibroma-vestibular schwanoma showed severe involuntary coughing immediately after food intake, breathy voice, and a GUSS score of three. Flexible endoscopic examination revealed Left vocal cord palsy and aspiration. He was suggested nothing by mouth (NPO). Percutaneous endoscopic gastrostomy (PEG) tube feeding was started along with oromotor exercises and half swallow boom exercise. Neurofibromatosis Type two patients usually have vestibular schwannoma. Vagus nerve injury has been reported as a complication of vestibular schwannoma surgery [14, 15] .
Stroke has been reported to be associated with dysphagia, the incidence of which range from 23 to 50 % [16] [17] [18] [19] [20] [21] [22] [23] [24] . Increased risk of aspiration pneumonia, dehydration and malnutrition have been reported in stroke patients as a consequence of dysphagia [25] [26] [27] [28] .12 of our patients had middle cerebral artery infarct showing the symptoms of aphasia(4 with Brocas aphasia and 8 with global aphasia).Eight of them had severe dysphagia and two of them had moderate dysphagia. They scored an average of eight on GUSS .Compensatory techniques like chin tuck or change in posture to reduce the likelihood of aspiration, S120
Indian J Otolaryngol Head Neck Surg (Jan-Mar 2015) 67(Suppl 1):S119-S123 Fig. 1 The gugging swallow screen. available online at http://stroke.ahajournals.org Indian J Otolaryngol Head Neck Surg (Jan-Mar 2015) 67(Suppl 1):S119-S123 S121 diet modifications by changing the consistency of food (semi solid/pureed) in order to improve ease of chewing, bolus transit and reduce the likelihood of aspiration, physiologic technique/swallowing maneuvers like Mendelsohn maneuvers [29] and oropharyngeal exercises were recommended in these patients. Nasogastric tubes were inserted for the stroke patients with aspiration during immediate post stroke period and were removed depending on the recovery of the patient. Lateral medullary syndrome (LMS) or Wallenberg's syndrome (WS) is caused by lesion in the territory of the posterior inferior cerebellar artery or the vertebral artery [30] . Flexible endoscopy of the four of our patients with brain stem stroke (LMS) revealed cricopharyngeal spasm and pooling of saliva. These patients had to repeatedly clear pooled secretions from the throat since swallowing of even saliva was difficult due to cricopharyngeal spasm. They obtained an average GUSS scoring of two. PEG was done in all the four patients along with Shaker's exercise [31, 32] to improve opening of the cricopharyngeal sphincter. There were two patients with traumatic brain injury who showed global aphasia with aspiration. They had an average score of six on GUSS. Nasogastric tubes were inserted during the acute period.
Two of the patients with parkinsonism revealed oral phase abnormalities which included tremors of tongue, prolonged oral phase and pharyngeal stage abnormalities like delayed swallowing reflex, and aspiration and they had an average score of eight on GUSS. Flexible endoscopic examination revealed pooling in the pyriform sinus and aspiration, Oropharyngeal stage abnormalities with abnormal lingual function and pharyngeal clearance has been reported to be as high as 50-52 % [33] [34] [35] [36] [37] [38] [39] . Nasogastric tubes were inserted for both the patients. Dysphagia assessment in Parkinson's patients is essential since it can prevent silent aspiration and the long-term sequelae of pulmonary infections, dehydration, and malnutrition.
Dysphagia in Myasthenia gravis is secondary to bulbar weakness. Two of our patients with Myasthenia gravis presented with the weakness of the oropharyngeal muscles.
Dysphagia was manifested in terms of prolonged masticatory time, oral transit time, increased number of swallows required for each bolus and aspiration and obtained an average GUSS score of 12. Compensatory techniques like chin tuck or change in head posture and diet modifications by changing the consistency of food to semi solid/pureed form was recommended for these patients.
Among the dysphagia patients with neurogenic etiology, dysphagia is manifested with a gradual onset and is found to have a progressive course in degenerative disorders. Early detection of dysphagia helps in preventing silent aspiration and to reduce morbidity and mortality. Based on the type of dysphagia exhibited by the patient, either compensatory techniques, diet modification, physiological technique, swallowing maneuvers or parenteral feeding or a combination of these are used for the management of dysphagia.
Conclusion
Neurogenic oropharyngeal dysphagia is manifested mainly in the form of prolonged masticatory time,oral transit time, increased number of swallows required for each bolus, cricopharyngeal spasms and aspiration. Early detection of dysphagia helps in preventing silent aspiration and the long-term sequelae of pulmonary infections, dehydration, and malnutrition by diet modification, change in postures, swallowing exercises or if necessary, by placement of a parenteral feeding. Morbidity and mortality may be reduced with early identification and management of neurogenic dysphagia. 
